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the gate 

electrode 13 and the gate oxide film is performed in a region not 
covered by 

the g^otO£ejsist 16, forming the high- concentration P-type region 17, 
and so the 

threshold can be caused to be shifted with stability. Along with 
this, the 

shift amount of the threshold can easily be increased merely by 
varying the 

ion- implantation amount, even in a case where the high-concentration 
P-type 

region is formed only in the proximity of the source side by causing 
passage 

through the gate electrode. This can solve an extremely difficult 
pointing a 

case where ion implantation is performed with the gate electrode as a 
mask and 

the high- concentration P-type region is formed by thermal diffusion. 
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ABSTRACT: 

PURPOSE : To provide a manufacturing method capable of 
manufacturing a 

semiconductor device in which a plurality of impurity diffusion 
regions 

different in impurity concentration are formed, by using a small 
number of 

processes as compared with the conventional method. 

CONSTITUTION: Photoresist is not left on a^high impurity 
concentration ion 

implanted region 34 turning to a region whose impurity concentration 
is the 

highest out of N-wells. On the middle impurity concentration ion 
implantated 

region 36 whose impurity concentration is the second highest, the 
photoresist 

is patterned in the manner in which the pattern width W is lμm, 
the height H 

is lμm, and the pattern interval LI is 2μm. On the lowest 
impurity 

concentration ion implanted region 38, the photoresist is patterned 
in the 

manner in which the pattern width W is 0.5μm, the height H is 
lμm, and 

the pattern interval L2 is lμm. While an Si substrate 30 is 
rotated, obi i que 

ion implantation of P<SP>+</SP> is so performed that an angle 45° 
is kept 

to the surface of the Si substrate 30. 
COPYRIGHT: (C)1996,JPO 
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Abstract Text - FPAR (2) : 

CONSTITUTION: Photoresist is not left on a high impurity 
concentration ion 

implanted region 34 turning to a region whose impurity concentration 
is the 

highest out of N-wells. On the middle impurity concentration ion 
implantated 

region 36 whose impurity concentration is the second highest, the 
photoresist 

is patterned in the manner in which the pattern width W is lμm, 
the height H 

is l&mu/m, and the pattern interval LI is 2μm. On the lowest 
impurity 

concentration ion implanted region 38, the photoresist is patterned 
in the 

manner in which the pattern width W is 0.5μm, the height H is 
lμm, and 

the pattern interval L2 is lμm. While an Si substrate 30 is 
rotated, obliqw. 

ioxx i^gl^tation of P<SP>+</SP> is so performed that an angle 45° 
is kept 

to the surface of the Si substrate 30. 
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20020X16 

Brief Summary Text - BSTX (7) : 

Optionally, however, the dopants can bombard the substrate at an 
angle of 

incidence that is not perpendicular, as illustrated in FIG. 1. Such 

implantation has a number of applications. One application is 
providing . 

diffused sources and drains. Another application, illustrated in 
FIG. 1, is 

providing narrowly spaced P-N junctions. As illustrated in FIG. 1, 
angled 

implants can be used to provide periodically spaced n-doped regions 
12 in a 

p-doped substrate 10, for example. The n-doped regions 12 are 
provided by 

implants at two mirror image angles, and one of the angles is 
illustrated by 

the arrows in FIG. 1. As can be seen in FIG. 1, there are two n- 
doped regions 

12 for each gap in the patterned resist 14. Thus, angled implants 
can provide 

periodic n-doped regions having half the smallest period achievable 
by the 

lithographic process used to pattern the resist 14. 

Brief Summary Text - BSTX (8) : 

The size and spacing of the n-doped regions 12 within the 
substrate 10 

depends on the thickness and gap width of the resist 14 in addition 
to the 

angle of implantation. Variability in the resist 14 can cause the n- 
doped 

regions 12 to form improperly. For example, FIG. 2 illustrates the 
result of 

an angled implant with a patterned resist 24 that is approximately 
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25% thinner 

than the resist 14 of FIG. 1. In FIG. 2, adjacent n-doped regions 22 
are 

essentially unseparated for the same angled ij&ttl&at&tion. FIG. 3 
illustrates 

the result of an angled implant with a patterned resist 34 that is 
approximately 25% greater that the resist 14 of FIG. 1. In FIG. 3, 
approximately none of the dopant reaches substrate 3 0 for the same 

angled 

ixn&lant&tion, and n-doped regions do not form. Variation in resist 
thickness 

between the extremes of FIGS. 2 and 3 can thus result in non- 
functionality or 

non-uniform functionality for devices relying on angled implants. 
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